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Introduction 
The notion of managing and improving the quality of health care is enshrined in clinical 
governance processes and therefore regularly encountered by all practitioners. The quality 
and safety of health care is a key concern for governments, health care providers and 
practitioners, patients and carers. Improving the quality of the care and services provided 
for older people is core business for the readers of Age and Ageing.  
 Accordingly, the journal is now inviting papers on healthcare improvement for older people.  
These articles will describe systematic efforts intended to improve healthcare for older 
people, and (where specifically relevant to the care of older people) the methodological 
innovations by which improvement was achieved and evaluated. 
Our primary intention is to disseminate information about useful interventions which have 
had the intended improvement results which may be able to inform improvement efforts 
elsewhere. This requires description of the intervention, what improvement methods were 
employed and why, and data supporting the proposed causal relationships with outcomes. 
Systematic evaluation demonstrating the lack of a desired effect and/or undesired effects 
can be equally useful. A closely related aim is to better understand why improvement efforts 
 “ǁŽƌŬĞĚ ? ? (or not) i.e. what causal mechanisms were in play and what were the key 
enabling or moderating aspects of context demonstrated in the example reported.  
Our secondary aim is to contribute to the development of the science of improvement: by 
this we mean a better understanding of the various improvement approaches and how 
these are best studied. Such inquiry will likely illuminate the complexity of healthcare 
behaviours and the mechanisms by which improvements in healthcare can be achieved.  
Other journals are devoted entirely to this area within a much broader scope of activity: our 
scope will be focused on those with most relevance to a better understanding of ageing 
related factors such as frailty or dementia and to the delivery of health care for older 
people.  
In this paper we will describe briefly the key elements of improvement science which will 
underpin the approach Age and Ageing will take in selecting submitted articles for 
publication.  The importance of considering the SQUIRE standards for reporting, and 
associated glossary and explanations [1,2] is emphasized. As well as proposing a structure 
for the submitted report, this guidance provides a useful glossary of terms to encourage 
consistency of taxonomy in this emerging science.   
It is our intention that the reference list with this paper be a useful bibliography for those 
who are intending to submit a QI article to Age and Ageing, so we have included sources 
which we have found most useful and informative in our own QI work.  Instructions for 
Authors can be found in Appendix 1.  
 
What is healthcare improvement?  
Central to the notion of improving health care is the concept of the gaps between the care 
patients receive and the evidence about what they should receive. Further, it embraces the 
notion of service or system performance as well as the individual practitioner-patient 
interaction.  A widely used definition of healthcare quality is from the Institute of Medicine 
which has six domains: safety, effectiveness, patient-centred, timely, efficiency and equity. 
[3] The process of healthcare improvement is about bridging gaps in any or all of these. [4] 
The scope of improvement includes introduction of new services, the implementation of 
new processes or procedures in an existing service, or modifying existing processes, for 
example to increase reliability efficiency or patient experience.  
A study of four clinical systems (availability of clinical information in surgical outpatient clinics; 
prescribing for hospital inpatients; availability of equipment in theatres; and availability of 
equipment needed for the insertion of peripheral intravenous lines) in seven NHS hospitals found 
them to be 81-87% reliable, each with significant inter-hospital variation, ranging typically by over 
20%. A fifth of reliability failures were associated with potential clinical harm. In comparison the 
worst performing airline had 2.8% reliability failure in delivering airline luggage correctly [5] 
 
The scope of healthcare improvement 
Improvement is not straightforward.  Health care is a complex issue [6]), and requires 
creative processes which take account of local context, unforeseen obstacles and 
unintended effects [7]. The emerging discipline of improvement science is developing the 
theories, essential tools and frameworks that support successful implementation of 
improvements in health care.   
There is no single definition of quality improvement, but it is about achieving desired 
ŽƵƚĐŽŵĞƐĂĐƌŽƐƐĂŶǇŽƌĂůůĚŽŵĂŝŶƐŽĨƋƵĂůŝƚǇ ‘ƚŚƌŽƵŐŚƵƐŝŶŐĂƐǇƐƚĞŵĂƚŝĐĐŚĂŶŐĞŵĞƚŚŽĚ
ĂŶĚƐƚƌĂƚĞŐŝĞƐ ?ƚŽŝŵƉĂĐƚƐƚƌƵĐƚƵƌĞƐ ?ƉƌŽĐĞƐƐĞƐ ?ĐƵůƚƵƌĞĂŶĚďĞŚĂǀŝŽƵƌƐ ? ?8] The beginnings 
of many quality improvement methods can be traced back to the start of production quality 
control that emerged in the 1920s from pioneers such as W Edwards Deming [9] and Walter 
Shewart [10] working in the early telecommunications industry. It was during this same 
decade that the enumerative statistical framework that drives randomised control trials was 
being constructed by Sir Ronald Fisher [11] and William Gosset [12] while working in 
agriculture and the Guinness brewery respectively.  
Quality improvement is about bringing about change in a complex health care system.  
Clinicians are already trained in a form of complex system improvement. Box 1 uses an 
analogy from clinical practice to illustrate the nature of the improvement process. 
  
Box 1  
The human body is a complex system and clinical practice uses a standard framework: 
x assessment by history and  examination 
x investigation to refine or refute diagnoses, and collect collateral information 
x shared decision making to select and administer treatment 
x re-evaluation quantitatively and qualitatively to determine the impact of treatment 
x modifications to both the diagnostic formulation and the treatment plan 
x continuing process of data acquisition, engagement and modification 
Quality Improvement uses an analogous approach to improve the complex health care systems experienced by patients 
and staff.   
 
Improvement models 
A number of Improvement Models have been developed, eg. the Knowledge to Action Framework, 
[13] that of the USA based Institute of Healthcare Improvement.(IHI model) [14] Other agencies have 
adapted or refined existing models to provide tailored guidance, for example the NHS Change Model 
[15,16] highlights the following key areas for consideration: 
x leadership by all 
x spread and adoption 
x improvement methodology 
x rigorous delivery 
x transparent measurement 
x system drivers 
x engagement to mobilise. 
The majority share the same underlying principles: 
x Understanding the processes and system using tools such as process mapping, 
observing decision-making and practice, user/patient focus groups and patient 
shadowing (history and examination) 
x Understanding the demand, capacity and flow data of the service (investigations) 
x Defining the problem and causation, often enabling a graphic representation of a 
 “ƉƌŽŐƌĂŵŵĞƚŚĞŽƌǇ ? ?ĚŝĂŐŶŽƐŝƐ ? 
x Choosing the tools such as PDSA (Plan  ? Do  ? Study  ? Act) to bring about change 
including leadership, staff engagement and patient co-design (treatment) 
x Evaluate and measure changes to guide modifications and recognise improvement 
(review) 
 
The IHI model is widely used and  like many QI methods such as Lean and Six Sigma, [17] 
combines measurement and analysis  ? using statistical process control, for example  ? with 
small tests of change (plan-do-study-act (PDSA) cycles).   
 
Quality Improvement tools and methods 
Tools to support quality improvement and the analysis and presentation of data are widely 
available from NHS Improvement [18] and other organisations such as the IHI [14] and 
Health Quality Improvement Partnership (HQIP). [19] 
A systematic review of Programme Theory diagrams (42 driver diagrams and 21 action ?
effect diagrams) suggested that there were common and desirable features which would 
lend themselves to a checklist or scoring system for use by those involved in the conduct or 
evaluation of healthcare improvement work.[20] These included: assessment of overall aim, 
logical overview, clarity of components, cause ?effect relationships, evidence and 
measurement. Action ?effect diagrams as reported in research literature from practical 
examples were found on average to comply better with the quality features of programme 
theory than driver diagrams, fidelity of approach and the skill of the practitioners are 
probably the key issues. 
The PDSA cycle is very often the engine of improvement efforts, for example as in Lean and  
Six Sigma..  Reed and Card (2015) [21] consider that   ‘ƚŚĞƉƵƌƉŽƐĞŽĨƚŚĞW^ŵĞƚŚŽĚůŝĞƐ
in learning as quickly as possible whether an intervention works in a particular setting and to 
making adjustments accordingly to increase the chances of delivering and sustaining the 
ĚĞƐŝƌĞĚŝŵƉƌŽǀĞŵĞŶƚ ? ?dŚŝƐŝƚĞƌĂƚŝǀĞĚĞƐŝŐŶƉƌŽĐĞƐƐĞŶĂďůĞƐĐŽŵƉůĞǆƐǇƐƚĞŵĚĞƐŝŐŶƚŽďĞ
achieved in multiple small steps. 
 
 This image is reproduced from: https://deming.org/explore/p-d-s-a  
 
PDSA cycles comprise a series of interdependent steps and key principles, the application of 
which is affected by local context. [22] Improvement work that successfully uses the power 
of PDSA can improve care pathways, behaviours and culture but collection, analysis and 
interpretation of the data which is collected to monitor the impact of PDSA cycles and 
confirm improvement is of critical importance. The need for rigour is frequently 
underestimated. [23]  
Therefore reporting some detail of how the PDSA process was applied  strengthens a QI report. 
Although guidance exists, [24] reporting in QI articles is often poor. In a systematic review of 
73 published reports which included PDSA, 47 documented the cycles in sufficient detail for 
full analysis against a standard framework for assessment. Overall, less than a fifth (14/73) 
fully documented the sequence of iterative cycles and only 15% (7/47) reported the use of 
quantitative data to inform progression of cycles. [25] 
Commonly, time series are used to display and measure  change, analysed using the theory 
of statistical process control (SPC) [26, 27].  This enables real time feedback on the items of 
interest, which may be process changes or sometimes the targets outcomes, thus enabling 
modifications of the improvement activities. It is important to differentiate between 
ďĂĐŬŐƌŽƵŶĚŽƌ “ĐŽŵŵŽŶĐĂƵƐĞ ?ǀĂƌŝĂƚŝŽŶŝŶƚŚĞĨŝŐƵƌĞƐ ?ǁŚŝĐh will be present in all 
ŚĞĂůƚŚĐĂƌĞĚĂƚĂƐĞƚƐ ?ĂŶĚ “ƐƉĞĐŝĂůĐĂƵƐĞ ?ǀĂƌŝĂƚŝŽŶǁŚŝĐŚŵĂǇďĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĞǆƚĞƌŶĂů
events such as the system change intervention. SPC rules are applied to distinguish special 
cause variation from background common cause. Equally, it is important to collect 
 “ďĂůĂŶĐŝŶŐŵĞĂƐƵƌĞƐ ?ǁŚŝĐŚŵĂǇĚĞƚĞĐƚƵŶŝŶƚĞŶĚĞĚĞĨĨĞĐƚƐ. [28] Such effects may impact 
system efficiency of performance or patient experience. An increased occurrence of 
unplanned hospital readmissions is an example which impacts both. Unintended adverse 
effects are particularly likely in frail older people. 
The key issue in the use of this method is the interpretation of the analysis, including the 
measure of variance used in calculating control limits and its use in informing decisions in 
the context of the specific health care quality improvement activity being undertaken. [29]  
 
The importance of context 
Context is a key issue in whether and how interventions to improve healthcare quality 
impact the intended outcomes [22, 30, 31, 32, 33,] ?ŽŶƚĞǆƚŝƐĚĞĨŝŶĞĚďƌŽĂĚůǇĂƐ “Ăůů
ĨĂĐƚŽƌƐƚŚĂƚĂƌĞŶŽƚƉĂƌƚŽĨĂƋƵĂůŝƚǇŝŵƉƌŽǀĞŵĞŶƚŝŶƚĞƌǀĞŶƚŝŽŶŝƚƐĞůĨ ? ?Error! Bookmark not 
defined.].   Within organisations context can mean factors such as leadership, organisational 
culture and data infrastructure/information systems [34].  External contexts might include 
the structural, political and cultural factors influencing how the implementation process will 
proceed.  [30, 31, 35, 36] Although not mentioned as a contextual factor in the SQUIRE 
guidance, the patient population characteristics are clearly important in understanding the 
mechanism of any impact on clinical outcomes or patient experience. The applicability and 
feasibility of a quality improvement intervention will be affected by the patient casemix. 
ŽŶƚĞǆƚĐĂŶŵĂŬĞĂďŝŐĚŝĨĨĞƌĞŶĐĞƚŽ “ǁŚĂƚǁŽƌŬƐ ? ?dŽŝůůƵƐƚƌĂƚĞŚŽǁŝŶƚĞƌŶĂůĐŽŶƚĞǆƚ
might affect improvement activity, imagine how the form of leadership might be different 
between (for example) implementing changes in operating theatre practice and changing 
practice to prevent delirium in an acute medical ward.  For external context, imagine how 
approaches to reducing the incidence of hospital acquired infection would be different 
between a northern European teaching hospital and an army field hospital in a war zone. 
The tendency to attribute effects to interventions (rather than interventions and contexts 
working together) is further exacerbated by the problem that the forces that create positive 
conditions for quality and safety may be invisible to those who create them or may not be 
possible (or straightforward) to articulate. This makes it difficult for others to reproduce or 
recreate them.  
Context cannot be understood as a fixed template upon which change happens, rather part 
of a complex system in which the impact of purposive changes are never precisely 
predictable. [7] Nevertheless, as emphasised in SQUIRE guidance, an important step in 
designing a QI intervention, and in reporting it, is to understand the problem, and have a 
theory based rationale for the intervention chosen and the implicit assumptions 
underpinning the choice of its suitability. This programme theory can be articulated using 
one of the approaches outlined earlier.  
dŚƵƐ ?ĞǀĂůƵĂƚŝŶŐĐŽŵƉůĞǆĐŚĂŶŐĞƉƌŽĐĞƐƐĞƐƌĞƋƵŝƌĞƐƚŚĂƚǁĞĂƐŬŶŽƚŽŶůǇ “ĚŽĞƐŝƚǁŽƌŬ ?ďƵƚ
for whom and in what organisational contexts.  The intervention as described in published 
reports may offer only a partial account of the reasons why the success was achieved.  
So to help others to make changes and speed up the spread of improvements proven in 
other settings, explanatory accounts of improvement initiatives require a descriptive 
account of the intervention (as implemented) and evidence of the contextual elements 
considered important at the outset of introducing the intervention (or change process) as 
recommended by SQUIRE guidance.  Therefore it may be helpful to use published TIDieR 
guidance in preparing a careful description of the intervention and context. [37] 
 
Sustainability 
Maintaining the gains made by improvements has been recognised as a challenge for some 
time, and while there is diversity in the literature on how it is defined and how it can be 
influenced, there is one clear and compelling message: sustainability of initiatives requires 
thoughtful planning and attention. [38] Reports which include the sustainability approaches 
would be helpful to judge external feasibility. Several approaches to conceptualising and 
describing sustainability efforts have been published. [39, 38]  Use of the comparative, case 
study method [54] and other types of longitudinal studies can provide insight into processes 
effective in sustaining and embedding change. [40]   
Scale and Spread 
/Ŷ ? ? ? ? ?ƌĂĂƌǌŝǁƌŽƚĞ ‘/ŶƚŚŝƐĐŽƵŶƚƌǇ ?[UK] we have a proud record of invention, but we 
ůĂŐďĞŚŝŶĚŝŶƐǇƐƚĞŵĂƚŝĐƵƉƚĂŬĞŽĨŽƵƌŽǁŶŝŶǀĞŶƚŝŽŶƐ ? ? ?41] Even when ideas are adopted 
and embedded elsewhere, scale and spread of improvements within the NHS (and also 
other settings) are often slow and laborious. A Health Foundation and Innovation report in 
2017 identified that greater recognition and support of both innovators and adopters is 
ƌĞƋƵŝƌĞĚ ?/ŶŶŽǀĂƚŽƌƐƌĞƋƵŝƌĞƌĞƐŽƵƌĐĞƚŽĐŽĚŝĨǇĂŶŝŶŶŽǀĂƚŝŽŶ ?ƐĐŽƌĞĨĞĂƚƵƌĞƐ ?ǁŚŝůƐƚ
adopters need time, space and resources to implement [42]. Successful spread is, therefore, 
best achieved intentionally and strategically. The most widely applied and proven 
methodology is QI collaboratives used internationally in a broad range of health systems 
and in clinical settings, [43] such as the Breakthrough Series Collaborative developed by the 
Institute for Healthcare Improvement [44]. A successful example in relation to reduction of 
central venous catheter bloodstream infections has been reported from intensive care units in the 
United States. [45]  
Other approaches include bringing together research and knowledge exchange leadership 
collaborations though which the principles of improvement science are developed and 
applied in specific contexts, such as the Australian Cognitive Decline Partnership Centre.[46] 
The World Health Organisation Regional Office for Europe has provided a comprehensive 
overview of quality of care strategies in the European Union.  [47] 
 
Evaluating QI 
Despite the widespread advocacy for QI, the evidence that it produces positive impacts in 
healthcare has been very mixed, with many of the better-designed studies producing 
disappointing results. [48, 49]  Application of methods developed in other sectors into 
healthcare has invigorated improvement approaches, but evidence of successful application 
remains patchy. [50] Explanations include unhelpful contextual factors such as lack of senior 
organisational support, inconsistent use of specific QI methods, or replication in a new 
context of an intervention without attention (or understanding) of causal mechanisms 
which facilitated the desired outcomes in the original setting. [51] This underlines the need 
for systematic and rigorous evaluation of improvement activities [17 ] 
Systematic review suggests that successful implementation of change is associated with 
fairly consistent factors in the following domains: preparation, having the people and setting 
with the capacity for implementation, the type of implementation employed, resources, 
leverage, enabling features and attention to sustainability. [52]  A recent iteration based on 
extensive experience and literature review also incorporated concepts from complexity 
ƚŚĞŽƌǇĂŶĚƉƌŽƉŽƐĞĚĂŵŽĚĞůǁŝƚŚ ? ? “ƌƵůĞƐ ?ĂƐĂƉƌĂĐƚŝĂůŐƵŝĚĞ for implementation and 
evaluation. [53] 
To address the issues of multiple intervention/context interactions, requires multiple 
methods of data gathering to gain insight into processes and outcomes from different 
perspectives.  Qualitative methods such as interviewing and focus groups may elucidate 
how the quality improvement effort is understood as meaningful and engaged with by 
clinicians and wider groups of staff, patients and caregivers, including the barriers to, and 
enablers of change. Ethnographic metŚŽĚƐĐĂŶŽĨĨĞƌ ‘ƌĞĂůƚŝŵĞ ?ƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƉƌŽĐĞƐƐĞƐ ?
decision-making and practice in the often chaotic, complex and messy healthcare 
environment. [54] KďƐĞƌǀĂƚŝŽŶĂŶĚĐŽŶǀĞƌƐĂƚŝŽŶƐ ‘ŝŶƚŚĞŵŽŵĞŶƚ ?ĂƌĞƉĂƌƚŝĐƵůĂƌůǇƉŽǁĞƌĨƵů
in accessing experience of care processes among patients whose verbal facility and ability to 
recall is impaired as a consequence of dementia [55]. QuantiƚĂƚŝǀĞŵĞƚŚŽĚƐŝŶĐůƵĚŝŶŐZd ?Ɛ
are essential to systematic exploration of outcomes.    
Similarly, different methodological approaches may address varying aspects of 
improvement.  For example, there is increasing interest in understanding what sustains 
quality improvement initiatives over time (see below).  Yet much of the research focuses on 
early phases of implementation, including introduction and early adoption.   
Ethical considerations 
A challenge faced by all those involved in improving healthcare is the question of ethics. For 
both academics and frontline staff, it can be challenging to differentiate between research, 
Y/ĂŶĚĐůŝŶŝĐĂůĂƵĚŝƚ ?ŶǇĂĐƚŝǀŝƚǇƚŚĂƚ ‘ƉŽƐĞƐĂƌŝƐŬŽĨ ƉƐǇĐŚŽůŽŐŝĐĂůŽƌƉŚǇƐŝĐĂůŚĂƌŵƚŽĂ
ƉĂƚŝĞŶƚ ?ƐŚŽƵůĚŚĂǀĞĞƚŚŝĐĂůĐŽŶƐŝĚĞƌĂƚŝŽŶ ?dŚĞ,ĞĂůƚŚĐĂƌĞYƵĂůŝƚǇ/ŵƉƌŽǀĞŵĞŶƚWĂƌƚŶĞƌƐŚŝƉ
(HQIP) provides guidance to aid decision making. [56]  
 
Involvement of patients and the public in health improvement and 
associated research 
The importance of involving potential or actual service users in healthcare improvement 
activities, both to assess quality of existing services or co-design innovation, is well 
represented in national policy guidance in most developed health services. Nevertheless the 
empirical evidence of impact is poor, and learning is limited by poor reporting and weak 
conceptualisation. [57]  
In routine services, involvement is often restricted to recording patient experience but can 
be so much more, using the experience and insights about all aspects of design and delivery. 
ƵƚŚĞŶƚŝĐƉƌĂĐƚŝĐĞ ?ǁŚŝĐŚŝƐŵĞĂŶŝŶŐĨƵůĂŶĚĐŽŶĚƵĐƚĞĚ ‘ǁŝƚŚ ?ĂŶĚ ‘ďǇ ?patients and carers, 
ŶŽƚ ‘ƚŽ ? ? ‘ĨŽƌ ? ?Žƌ ‘ĂďŽƵƚ ?ƚŚĞŵŝƐĞůƵƐŝǀĞ ?/ŶĐŽŵŵŽŶǁŝƚŚŝ ƉƌŽǀĞŵĞŶƚƐĐŝĞŶĐĞ ?ŝŶǀŽůǀĞŵĞŶƚ
requires an evidence base that takes better account of context and complexity. The 
involvement approaches used remain underdeveloped and under-researched, usually with 
too little attention on how to enable shared power and decision. [58] 
Advances in the conceptual understanding and the practice of co-production have the 
potential to increase the impact of patient and public engagement and involvement in 
healthcare improvement [59] and will hopefully lead to more consistency and theory-based 
reporting of this activity. Empirical data is emerging on how best to share learning about 
patient and public involvement and how this contributes to improvement.  [60, 61] 
 
Summary 
Better understanding of QI science may be enhanced by a more consistent reporting. [35]   
Age & Ageing is now inviting papers on healthcare improvement for older people.  Here we 
have briefly described the key elements of QI science, which we hope will assist prospective 
authors in conducting and reporting their QI initiatives in high quality reports for submission 
to the journal 
 
We emphasise the importance of considering the SQUIRE guidance [1,2] and the instructions 
for authors in preparing reports for the journal.  Prospective authors are encouraged to 
explore the resources referred to in the text and bibliography to support their work.   
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 Table  
Some key items for inclusion in a report of healthcare quality improvement  
(adapted from Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 
V2.0), [2] Speroff et a l24] and TiDieR checklist [37] 
Please refer to the original guidance. 
 
Item Key points 
Introducing the problem What is the problem? Patient safety Effectiveness? Reliability? 
Why this focus and why now? 
What do you know about the problem locally and generally (eg 
audit or benchmark data etc) 
Does the literature add to your understanding of the problem.? 
Rationale What is your reason for choosing the intervention/change 
process? Refer to any models of improvement and/or 
behavioural change, and other theoretical perspectives. What 
assumptions underpin the expectation of intended changes? 
Aim Consider expressing this in terms of one or more domains of quality. 
Be as specific as possible. 
Context Describe the infrastructure, staffing, previous QI experience, levers 
for change etc. See text above for further elaboration.  
Intervention Describe who was involved, any training provided 
Describe any materials intrinsic to the intervention, eg bundles, 
checklists etc. Consider providing access to these (eg website).  
Provide sufficient information or access to enable others to adopt the 
intervention. 
Measuring change Explain why and how measures were made , including short term 
process changes used in PDSA as well as outcome measures reflecting 
the  aims of the intervention 
Analysis and Results Explain the analytic approach, specifying how improvement was 
distinguished from other changes. Include balance measure. 
 Interpretation and Discussion Main messages about both the utility of the intervention and the 
approach to its evaluation. Describe barriers encountered and 
how these were or were not overcome. Describe limitations 
relevant to internal and external generalisability. Consider 
sustainability and potential impact on clinical services. 
 
